Most studies on a quantitative and qualitative evaluation of the total yeast populations in nature were based on the use of acidifi ed malt extract agar or glucose-peptone agar (Yarrow, 1998) , although the use of media similar in composition to materials under investigation is reasonably more relevant. During a survey of the yeasts associated with a fern (Athyrium fi lix-femina (L.) Roth.) the infusion of its leaves (fronds) was used to prepare the neutral medium (fern infusion agar) for count and isolation of yeasts. Mean total yeast count varied from 48,000 to 85,000 CFU/g (fresh weight) with the use of this medium (Golubev, 2008) .
Introduction
Most studies on a quantitative and qualitative evaluation of the total yeast populations in nature were based on the use of acidifi ed malt extract agar or glucose-peptone agar (Yarrow, 1998) , although the use of media similar in composition to materials under investigation is reasonably more relevant. During a survey of the yeasts associated with a fern (Athyrium fi lix-femina (L.) Roth.) the infusion of its leaves (fronds) was used to prepare the neutral medium (fern infusion agar) for count and isolation of yeasts. Mean total yeast count varied from 48,000 to 85,000 CFU/g (fresh weight) with the use of this medium (Golubev, 2008) .
Taking into account the variations in colony morphology, more than 30 strains were isolated. By conventional characterization the majority of the isolates were assigned to the genus Cryptococcus Vuillemin, and only a few of them to the genera Rhodotorula Harrison, Sporobolomyces Kluyver et van Niel and Tilletiopsis Derx.
Application of the keys to the species of the genus Cryptococcus (Barnett et al., 2000; Fell and StatzellTallman, 1998) for identifi cation of new isolates gave doubtful results. Taking species described recently into consideration, most of them were similar in morphological and physiological properties to Cr. silvicola (Golubev et al., 2006) . However, mycocinotyping showed that they differed from the latter and from other nitrate-positive Cryptococcus species (Golubev and Golubeva, 2006) .
Materials and Methods
The strains studied [isolation numbers: At-2, At-6, At-17 (= VKM Y-2955), At-30 (= VKM Y-2954) and were isolated from fern fronds collected in a mixed forest (Moscow region, Russia) in June and July 2005. Fern infusion agar was prepared in the following way: 200 g of fronds were sliced into pieces and boiled with 1 L of water for 10 min. The liquid was fi ltered through gauze and water was added to the fi ltrate to make up 1 L. After adding 20 g of agar, the medium was autoclaved for 15 min at 15 lb overpressure. After cooling to 50 60 C, benzylpenicillin (500,000 units) and streptomycin (500 mg) were added and the medium was poured into sterile Petri dishes. Serial dilutions of frond washings were plated onto this medium and incubated at room temperature for 1 2 weeks. Other strains used in this study were from the Russia Collection of Microorganisms (VKM; http://www.vkm.ru/). For morphological and physiological characterization, standard methods currently employed in yeast taxonomy were used (Yarrow, 1998) . Assays for observation of sexual structures were performed on corn meal agar, and plates were incubated at 20 C for 3 weeks in pure and mixed cultures. The procedure for determining mycocin sensitivity patterns and rDNA sequence analysis were described previously (Golubev et al., 2006) .
Results and Discussion
The following properties of isolates placed them in the genus Cryptococcus: lack of sexual state, ballistoand arthroconidia not produced, no fermentation, reproduction by budding, positive urease test, assimilation of i-inositol and D-glucuronate and production of starch-like compounds. Strains At-2, At-6 and At-17 were identical in cultural, morphological and physiological characteristics as well as strains At-30 and At-35. These two groups of isolates were very similar; some differences were observed in cultural characteristics (pellicle formation, streak culture morphology) and in the rate of utilization of several carbon sources. In addition, they were distinguished in sensitivity to the mycocins secreted by C. pinus and C. podzolicus (Table 1). No reactions were observed in mating tests between the type strains of the most similar species (C. cylindricus, C. silvicola) and studied isolates or between the latter.
Phylogenetical analyses based on the D1/D2 region of the large rDNA subunit sequence showed that strains under study differed by only one nucleotide mismatch and represent evidently the same species. The lack of clear-cut distinctions in assimilation tests and in mycocin-sensitivity profi les (Table 1) supports such a conclusion. The strain Cryptococcus sp. CBS 9005 isolated from Helleborus foetidus (Germany) also belongs to this species as it differs from our isolates by one to two mismatches. Based on morphological and molecular characterization, previously it was identifi ed as C. cylindricus (Herzberg et al., 2002) . We have found this strain has an almost identical assimilation profi le to the new isolates and differs from them only in weak growth on L-sorbose and galactitol.
The new isolates occur in the Cylindricus clade within the Filobasidiales lineage (Fig. 1A) . The species B. taiwanensis, C. cylindricus and C. silvicola are most close to them, but from eight to sixteen nucleotide differences were observed between the sequences of these species and our isolates. More nucleotide differences (13 and 25) were observed in the ITS region between the strains under study and C. silvicola and C. cylindricus (Fig. 1B) . Our strains can be separated from phenotypically similar species on the basis of their ability to assimilate lactose, erythritol, glycerol, galactitol and lysine (Table 1 ). The members of this clade vary also in mycocin sensitivity profi les that are specifi c taxonomically (Golubev and Golubeva, 2006) . All these data allow us to conclude that our isolates are not conspecifi c with any known Cryptococcus species. Consequently the new species Cryptococcus fi licatus is proposed.
The internal transcribed spacer region (ITS) is, in general, more variable than D1/D2 and strains of the same species can differ by several mismatches in ITS (Scorzetti et al., 2002) . Strains At-17 and At-30 differ by 8 nucleotide differences in the sequences of the total ITS region (Fig. 1B) . This distinction, together with above-mentioned phenotypic differences (Table 1) , indicate that the strains under study should be classifi ed as two varieties of the same species, C. fi licatus var. fi licatus and C. fi licatus var. pelliculosus. The variety epithet refers to the ability of strains At-2, At-6 and At-17 to form a thin creeping pellicle. This salient feature is expressed markedly both in liquid and on solid media. In addition, its streak cultures are dull and soft. Sometimes short lengths of true hyphae may be present in agar in old cultures. Unlike C. fi licatus var. fi licatus, C. fi licatus var. pelliculosus is insensitive to C. pinus mycocin and sensitive weakly to the mycocins secreted by C. podzolicus.
As for C. fi licatus CBS 9005, this strain differed in the ITS region from strain At-17 by one mismatch and from (Table 1) . Similar to the fi rst it produced glistening and slimy streak culture, pellicle formation was absent and D-arabinose assimilation was delayed. However, like the second it assimilated raffi nose strongly, was weakly sensitive to C. podzolicus mycocins and resistant to C. pinus mycocin. As opposed to both varieties, strain CBS 9005 was insensitive to Cystofi lobasidium bisporidii mycocin. Its variety assignment needs to be supported further by the addition of more strains.
Description of Cryptococcus fi licatus Golubev et Sampaio sp. nov. Golubev et Sampaio var. nov.
Growth in glucose yeast extract-peptone water: After 3 days growth at 25 C, cells are ovoidal to ellipsoidal (the width/length ratios are from 1.0 to 3.7 (mean 1.6), 2.6 6.8 3.4 15.3 μm (mean 4.4 6.9 μm)), with capsules, single or in pairs. After one month, a ring and sediment are formed.
Growth on yeast morphology agar (Difco): After one month growth at 25 C, the streak culture is grayish white, smooth, glistening and slimy with an entire margin. Ballistoconidia are not formed.
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